Central interleukin 1-elicited hyperinsulinemia is mediated by prostaglandins but not autonomics.
This laboratory previously reported that centrally administered interleukin 1 (IL-1) in fasted pentobarbital-anesthetized rats elicited significant hyperinsulinemic and febrile responses. In characterizing this putative central mechanism for the regulation of pancreatic insulin secretion, hyperinsulinemia and fever elicited by IL-1 injected intravenously (iv) or intracerebroventricularly (icv) was totally eliminated by prior cyclooxygenase inhibition with indomethacin, ibuprofen, or meclofenamate but not lipoxygenase inhibition with propyl gallate or leukotriene receptor antagonism with LY 171883. Furthermore, central administration of prostaglandin E2 at 10 and 100 ng doses consistently evoked hyperinsulinemic, hypercorticotropinemic, and febrile responses in anesthetized rats maintained on isothermal pads. beta-Adrenergic and vagus nerves to the pancreatic beta-cells seemed likely candidates to mediate the enhanced secretion of insulin elicited by IL-1 acting centrally. However, pretreatment of rats with hexamethonium, propanolol, atropine, or bilateral subdiaphragmatic vagotomy all failed to reduce hyperinsulinemia after IL-1 iv or icv. This evidence suggests that the central mechanism for enhanced pancreatic insulin secretion elicited by IL-1 may depend on a humoral rather than autonomic neural efferent pathway. Moreover, the hyperinsulinemia is mediated in part by prostaglandins just like the well-studied febrile response.